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(57) ABSTRACT 

A device for measuring and displaying the operating 
autonomy of a storage battery comprises an electric signal 
sensor for providing an electric signal indicative of the 
poWer drained from the battery, an ampli?er, an electric 
signal integrating element, a converter for carrying out an 
analogic/digital conversion of the electric signal Which 
alloWs the addition in register of a digital value indicative of 
the poWer drained from the battery, and a display, coupled to 
the battery, for displaying the digital value as an indication 
of the operating autonomy of the battery. 
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DEVICE FOR MEASURING AND 
DISPLAYING THE OPERATING AUTONOMY 

OF A STORAGE BATTERY 

BACKGROUND OF THE INVENTION 

The present invention relates to a device for measuring 
and displaying the operating autonomy of a storage battery. 
As is knoWn, cordless portable devices, such as cellular 

phones, videocameras, poWer tools and the like, are con 
ventionally poWer supplied by portable storage batteries. 
Aproblem frequently encountered in the use of the above 

mentioned devices is that the user must frequently knoW, 
Within a set tolerance range, the operating autonomy of the 
device before recharging its storage battery. 

A?rst group of prior devices of the above mentioned type 
Which can provide the above mentioned autonomy informa 
tion to a user, comprises devices adapted to normally display 
said information on a displaying scale including a plurality 
of displaying bars, for example from 3 to 7 bars. 

HoWever, in some cases, such a displaying method 
depends on the skillness of the user, Who must associate a 
time, as measured in hours or minutes, With the displayed 
bar number. 

Depending on the used device, the storage battery 
autonomy is conventionally determined either by using the 
battery discharging curve, i.e. by measuring the discharging 
voltage thereof, or by using counting devices designed for 
changing their counting rate depending on the electric 
current circulating therethrough. 

In this connection it should be pointed out that, frequently, 
the adopted displaying scale is of a non-linear type. 

Thus a main problem, affecting the mentioned prior art 
devices, is that prior approaches are sufficiently accurate 
only in those cases in Which the battery supplies a nearly 
constant current therefore they cannot be used on a cellular 
phone draWing a quickly changing current. 

Further autonomy displaying methods are based on 
chemical devices, designed for displaying Wordings, for 
example the Word “GOOD” at tWo displaying points on the 
same device, for eXample an electric accumulator, the Word 
“GOOD” being displayed as confused letters as the storage 
accumulator discharges. 
A prior display system Which has been designed for 

actually displaying an autonomy time by minutes, has been 
designed and applied to videocamera Li-ion batteries. 

This system, hoWever, has the draWback that the user 
apparatus must be preset for easily reading this information 
stored in the battery, and that is the system itself (i.e. the 
videocamera) Which operates to display the remaining or 
autonomy time in minutes, on a display associated there 
With. 

Thus the storage battery and device poWer supplied 
thereby Would constitute an integral article Which could not 
be separated into the tWo component parts thereof. 

Thus, a requirement eXists of accurately detecting the 
autonomy of a storage battery used in a lot of different 
battery supplied devices. 

SUMMARY OF THE INVENTION 

Accordingly, the aim of the present invention is to provide 
a device for measuring and displaying the operating 
autonomy of a storage battery, Which device provides a user 
With battery autonomy related information in a very accurate 
and precise manner. 
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2 
Within the scope of the above mentioned aim, a main 

object of the present invention is to provide such a device for 
measuring and displaying the operating autonomy of a 
storage battery, Which can be associated With the battery 
itself and, accordingly, can be easily separated, from an 
operating standpoint, from the apparatus poWer supplied by 
said battery. 

Another object of the present invention is to provide such 
a display device alloWing to digitally display the Stand-By 
time yet available, depending on the operating autonomy of 
the storage battery. 

Yet another object of the present invention is to provide 
such a display device alloWing to digitally display the 
available talking minutes, as the battery supplied device is a 
cellular phone. 

According to one aspect of the present invention, the 
above mentioned aim and objects, as Well as yet other 
objects, Which Will become more apparent hereinafter, are 
achieved by a device for measuring and displaying an 
operating autonomy of a storage battery, comprising gener 
ating means for generating an electric signal indicative of a 
poWer amount drained from said battery, characteriZed in 
that said device further comprises an ampli?er and an 
integrator for said electric signal, a converter for performing 
an analogic/digital conversion of said electric signal to alloW 
to add, in a register, a digital value indicative of the poWer 
amount drained from said battery, and a display, coupled to 
said battery, for displaying said digital value as an indication 
of the operating autonomy of said storage battery. 

According to a preferred embodiment of the present 
invention, the inventive device comprises a compensator for 
compensating the electric signal With respect to the ampli?er 
offset. 

Moreover, the mentioned electric signal is measured by 
evaluating the voltage drop at the ends of a current sensor in 
a time unit. 

According to another preferred embodiment of the present 
invention, the device comprises a microprocessor, arranged 
doWnstream of the ampli?er-integrating assembly, in order 
to add the digital value indicative of the poWer amount 
drained from the battery. 

According to a further preferred embodiment of the 
present invention, the display is designed for displaying, in 
a digital manner, the available stand-by time depending on 
the operating autonomy of the storage battery. 

Alternately, the display is adapted for displaying, as 
available talking minutes, the operating autonomy of the 
battery, as the battery supplied device is a cellular phone. 

BRIEF DESCRIPTION OF THE DRAWING 

Further advantages and characteristics of the present 
invention Will become more apparent hereinafter from the 
folloWing detailed disclosure, given by Way of an illustrative 
but not limitative eXample, With reference to the accompa 
nying draWing, Where: 
The sole FIGURE is a schematic vieW of the electric 

circuit included in the device according to the present 
invention, for measuring and displaying the operating 
autonomy of a storage battery. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

In the folloWing disclosure, reference Will be made to a 
preferred embodiment of the present invention Which has 
been illustrated, by Way of an indicative eXample of several 
possible variations of the invention. 
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It should be pointed that the device according to the 
invention has been speci?cally designed for association With 
battery packs to be used on cordless portable apparatus, in 
particular cellular phones, videocameras, poWer tools and 
the like. 

More speci?cally, the subject device has been designed 
for indicating in a readable form the time (in hours and 
minutes) of autonomy of a storage battery. 

This information can be directly read on the battery pack, 
independently from the device to Which said battery is 
coupled. 

The inventive device, Which has been generally indicated 
by the reference number 1 in FIG. 1, comprises a current 
sensor 2 for generating an electric signal indicative of the 
poWer amount drained from the storage battery. 

The current sensor 2, in particular, is coupled to or 
associated With the storage battery the accumulated or 
drained poWer amount of Which must be measured. 

This poWer amount Will be measured by evaluating the 
voltage drop at the ends of the current sensor 2 in a time unit, 
according to the ohm’s laW: 

The device 1 further comprises an ampli?er and integrat 
ing assembly 3 for processing the electric signal coming 
from the current sensor 2. 

The device 1 further comprises an A/D converter for 
providing an analogic/digital conversion of the above men 
tioned electric signal, and a microprocessor 4. 

DoWnstream of the microprocessor 4 a display 5 is 
provided, for displaying a digital value, derived from the 
above mentioned electric signal processing, as indicative of 
the operating autonomy of the storage battery. 

In order to better understand the operation of the inventive 
device 1, it Would be advantageous to consider some experi 
mental results derived from several experiments carried out 
by the Applicant. 

In particular, the accumulated or drained battery poWer 
amount Would be measured by evaluating a voltage drop at 
the ends of the current sensor 2 in a time unit, according to 
the ohm’s laW: 

In a case in Which the device 1 is applied to a cellular 
phone, the current drained by the cellular phone Will change 
remarkably in the time and being characteriZed by a com 
paratively Wide dynamic range; in fact, this range varies 
from feW mA’s in a stand-by mode of operation, to peaks of 
several A’s in a transmission mode of operation, the duration 
of the current peaks being of the order of #5. 

Since the device 1 must not greatly deteriorate the poWer 
capability of the storage battery, it Would not be possible to 
use measurement and conversion complex and fast operating 
systems, and, accordingly, a statistic measurement derived 
from an integration of the input signal Will be used. 

The input signal, as measured at the ends of the current 
sensor 2, is at ?rst ampli?ed and then compensated for With 
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4 
respect to the ampli?er offset, and ?nally integrated, by 
using the ampli?er-integrating assembly 3. 

DoWnstream of the integrator an analogic/digital (A/D) 
conversion is performed, in Which, since the time constant of 
the integrator is greater than the sampling period, a step 
arrangement of the measurement amount Will be obtained, 
the Width step being established by the sampling operation 
of the microprocessor 4. 

In this connection it should pointed out that, because of 
the requirement of bringing to a minimum the poWer drained 
by the measuring circuit, the microprocessor 4 Will be set to 
normally operate in a sleep mode, thereby draining feW 
pA’s, and being cyclically energiZed, for example With a rate 
of 1 sec., in order to perform the measurement and A/D 
conversion operation; in this connection it should be more 
over pointed out that the front end Will be supplied only for 
the time required for performing the measurement. 

After having carried out A/D conversion and related 
mathematical processing, the obtained data Will be sent to 
the display device 5 (for example a LCD display) provided 
on the same circuit. 

The measured, integrated and converted current value Will 
be added, for each time slot, With its set sign in a register 
Which can be de?ned as a “Token” tank. 

This poWer amount Will be converted to stand-by hours or 
talking means, by carrying out a plurality of divisions by 
previously knoWn constant values, as experimentally 
determined, in the case of the cellular phones. 

In the videocamera or poWer tool storage batteries, this 
problem does not exist, since these devices have a suf? 
ciently constant current draining. 

Since the minimum voltage value through Which a battery 
is considered as discharged is a knoWn value, it Would be 
easily to knoW the time at Which the poWer supplied device 
Would not be able of further operating. 

At this time, if the “token” tank has a value different from 
Zero, than a recalibrating mechanism is energiZed, so as to 
modify,, in subsequent cycles, the maximum value Which 
could be achieved, thereby equilibrating the prevision With 
the actual poWer availability property. 

Other parameters Will affect the tank storing capabilities, 
in particular the operating temperature, as measured by a 
temperature sensor, and the performed cycle number. 
From the above disclosure it should be apparent that the 

invention fully achieves the intended aim and objects. 
What is claimed is: 
1. A device for measuring and displaying an operating 

autonomy of a storage battery, said device comprising 
generating means for generating an electric signal indicative 
of a poWer amount drained from said battery, an ampli?er 
and an integrator for said electric signal, a converter for 
performing an analogic/digital conversion of said electric 
signal to alloW to add, in a register, a digital value indicative 
of a poWer amount drained from said battery, and a display, 
coupled to said battery, for displaying said digital value as 
an indication of the operating autonomy of said storage 
battery, and a compensator for compensating for said electric 
signal With respect to an offset of said ampli?er. 

* * * * * 


